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In this segnent of today's programwe would |like to discuss
two recent vaccine safety reports by the Inmrmunization Safety
Review Commttee of the Institute of Medicine. Before we talk
about the specific reports, it's useful for you to know a
little background on the Institute of Medicine and their
vacci ne safety activities.

The Institute of Medicine, or I1OM is part of the National
Acadeny of Sciences, a private, nonprofit society of
scientists and researchers. The National Acadeny of Sciences
was granted a charter by Congress in 1863, and was mandated to
advi se the federal governnent on scientific and technical
matters. The Institute of Medicine was established by the

Nati onal Acadeny of Sciences in 1970 to advise the federal
government on issues related to the health of the public. IOM
al so acts independently to identify inportant issues of

nmedi cal care, research and education

The 10OM has a long history of involvenent in vaccine safety.
It issued 4 major reports on this subject between 1977 and
1994, and has conducted several snaller studies and workshops
focused on vari ous vaccine safety topics.

I n 2000, CDC and the National Institutes of Health requested
that 1 OM establish an i ndependent expert committee to review
t he avail abl e evidence on a series of immunization safety
concerns. The Immuni zati on Safety Review Comm ttee is nmade up
of 15 menbers with expertise in a variety of nedical fields,
nursi ng, epidem ol ogy, biostatistics and ethics.

Because of the sensitive nature of this subject, |IOM
established strict criteria for conmmttee menbership to

m ni m ze concerns about conflict of interest. These criteria
prevented participation by anyone with financial ties to
vacci ne manufacturers or their parent conpani es, previous
service on mmjor vaccine advisory comm ttees, or prior expert
testimony or publications on issues of vaccine safety.

The first I munization Safety Review Comm ttee report- which
addressed neasles nunps rubella vaccine and autism was
rel eased in April 2001. The second report on thimerosal



cont ai ni ng vacci nes and neur odevel opnent al di sorders was

rel eased in October 2001. In February, 2002, the commttee
released its third report which addressed nmultiple

i mmuni zations and i mmune dysfunction, and released its fourth
report in May, 2002, on hepatitis B vaccine and denyelinating
di sorders.

For each hypothesis that is exam ned, the conmttee assesses
both the scientific evidence and the issue's significance to
society. For these reviews, the scientific assessnent has two
parts: an exam nation of evidence that the hypothesis is

bi ol ogi cal ly pl ausi bl e; and an exam nati on of the evidence for
a causal relationship between the vaccine and the adverse
event.

In I ooking at the significance to society, the commttee
includes a review of health risks associated with the vaccine
prevent abl e di sease and with the adverse event in question and
ot her societal concerns. The findings of the scientific and
significance assessnents provide the basis for the conmttee's
recommendati ons. The I nmmuni zation Safety Review Conmmttee uses
a framework for assessing causality used for reviews of
vacci ne safety in 1991 and 1994.

The categories of causal conclusions are: no evidence;
evidence is inadequate to accept or reject a causal

rel ationship; evidence favors rejection of a causal

rel ati onshi p; evidence favors acceptance of a causal

rel ati onshi p; and evidence establishes a causal relationshinp.
The nost definitive category is "establishes causality", which
is reserved for those relationships where the causal link is
unequi vocal . An exanmple of this is the association of oral
poli o vaccine and vacci ne associ ated paralytic polio. "Favors
rejection” is the strongest category in the negative
direction. Notice that the comm ttee does not include a
category of "establishes no causal relationship”". This is
because it's virtually inpossible to prove the ABSENCE of a
relationship with the same certainty that is possible in
establishing its presence. That is, it's very difficult to
prove "NEVER'. The "no evidence" category means there is a
conpl ete absence of clinical or epidemological evidence,

rat her than neaning that no causal rel ationship has been
shown.

Commi ttee assessnents begin froma position of neutrality

regardi ng the specific vaccine safety hypothesis under review
That means there is no presunption that a specific vaccine or
vacci ne conponent does or does not cause the adverse event in



question. The wei ght of the avail able evidence determ nes
whet her it's possible to nove fromthat neutral position to a
finding FOR causality or AWAY FROM causality. This is
different than in a typical scientific study in which the
hypothesis is that there is NO rel ation, and evidence nust be
sufficient to reject that hypothesis.

Mul ti pl e vaccinations and i nmune system dysfunction

Al t hough nost people realize the benefits of vaccinations, a
recent survey showed that approximately one quarter of parents
believe that infants get nore vacci nes than are good for them
and that too many inmmuni zati ons could overwhel man infant's

i mmune system Because inmune system dysfunction is a broad
term the conmttee focused its review on the follow ng
guestions: do nultiple inmunizations have short-term effects
on devel oping infants' inmune systens that | eave them
susceptible to other infections? Does exposure to multiple
vaccines directly and permanently redirect the i nmune system
toward autoimunity, as reflected in type 1 diabetes? And does
exposure to nultiple vaccines directly and pernmanently
redirect the imune systemtoward allergy, as reflected in

ast hma?

In order to conduct their review, the commttee focused on
defined conditions |ike diabetes nellitus and asthma for which
studi es can be reviewed and conpared, as opposed to vaguely
defi ned, atypical or non-specific conditions. The main concern
about nultiple immnizations is whether an infant's i mmune
systemis overl oaded by all the vaccines on the recomended

i mmuni zation schedul e. This concern has increased as the
nunmber of recomrended vacci nes has increased.

The comm ttee found that the nunmber of antigens in the
recommended chil dhood i nmuni zation schedul e actually has
decreased in the past 30 years, even though the number of

vacci nes and vacci ne doses has increased. This decrease is due
to renoval of small pox and whole cell pertussis vaccines from
t he chil dhood i nmuni zati on schedul e, which elimnated 200 and
3 thousand anti gens, respectively. The conmttee al so revi ewed
estimates that suggest the capacity of the infant inmmune
systemis at |east 1000 tinmes greater than what is required to
respond to inmunizations.

The comm ttee exam ned the so-call ed hygi ene hypothesis. This
hypot hesi s suggests that because we live in cleaner

envi ronnents our i nmune systens are weaker today than they
were in the past. The commttee's report points out that the



potential role of vaccine preventable diseases as part of the
hygi ene hypothesis is mnimal. In fact, the nunber of

i nfections prevented by inmmunization is actually quite smal
conpared with the nunmber prevented by other interventions such
as clean water, food, and living conditions. The commttee
concluded that this mechanismis only theoretical and if
proven, imunizations would play an insignificant role.

The 1OM I mmuni zation Safety Review Commttee's nost inportant
conclusions were that the available scientific evidence does
not support the hypothesis that the infant i nmune systemis

i nherently incapabl e of handling the nunber of antigens that
children are exposed to during routine immunizations. There is
evi dence for the existence of biological nechanisnms by which
mul ti ple i mmuni zati ons coul d possibly influence an
individual's risk for infections. But the epidem ol ogic

evi dence- that is, data from studi es of vacci ne exposed
popul ati ons and their control groups- favors rejection of a
causal relationship between nultiple inmmunizations and
increased risk for infections or for type 1 diabetes nellitus.
Finally, the epidem ol ogic evidence regarding increased risk
for allergic disease, particularly asthm, was inadequate to
accept or reject a causal relationshinp.

The Commttee recommended [imted but continued public health
attention to this issue in the formof policy analysis and
communi cation strategy devel opnent. They recommended and
endorsed a nunber of research activities, including the use of
exi sting vaccine safety nonitoring systens to study questions
related to asthma and other allergic disorders, as well as

di abetes nellitus and ot her inportant autoi mune di seases. The
Committee did NOT reconmmend a review by national and federal
vacci ne rel ated advisory groups of the licensure or schedule
of adm nistration of vaccines on the basis of concerns about

i mmune dysfunction.

These recommendations will be considered in depth by Public
Heal t h Servi ce agencies during the next several nonths.

Hepatitis B and autoi nmune di sease

AClI P and ot her advisory commttees recomend hepatitis B

vacci nation for all infants, adol escents and high risk adults.
These recommendati ons have been viewed with skepticismby sone
peopl e because of concerns about the safety of the vaccine,
and because of a perception that hepatitis B infection is not
a serious risk to the general popul ation.



The | nmuni zation Safety Review Conm ttee released a report in
May 2002 that addressed the relationship between hepatitis B
vacci ne and several denyelinating neurol ogical disorders. The
di sorders included nultiple sclerosis, optic neuritis, acute
di ssem nat ed encephal onyelitis, transverse nyelitis, Guillain
Barre Syndrome and brachial neuritis. The comm ttee focused on
t hese conditi ons because they are serious neurol ogical

di sorders and known clinical entities. In addition, published
epi dem ol ogi cal studies and case reports are avail abl e that

i nvestigated the association of some of these diseases with
hepatitis B vaccine, and a substantial anount of literature
exi sts on the pathophysiol ogy of several of these conditions.
Most of the epidem ol ogi cal evidence exam ned by the conmttee
concerned the connection between hepatitis B vaccination and

t he diagnosis of MS, or the risk of a relapse in patients
previ ously di agnosed with MS.

Mul tiple sclerosis is the nost conmmon inflammtory
denyelinating disease of the central nervous systemin hunmans.
Approxi mately 300, 000 people, or about 0.1% of the
popul ati on, have been di agnosed with the disease in the United
States. Wonmen are affected about twice as often as nen. The

i ncidence of the disease is highest in persons between 20 and
40years of age, but it has been diagnosed in children as young
as 2 years, and in ol der people. The severity of the disease
is variable, and can range from subclinical forns that are

di agnosed only after death from other causes to hyperacute
forms that lead to death within the first few nonths after
onset. The cause of nmultiple sclerosis remains elusive, but
susceptibility appears to involve both genetic and
environnental factors. 2 to 5 percent of fraternal tw ns and
ot her siblings of persons with MS will be affected. But 30 to
35 percent of nonozygotic or identical twins will be affected
if the other twin has the disease.

The committee concluded that there is at | east a theoretical
basis for the hypothesis that vaccines, including hepatitis B
vacci ne, could cause denyelinating disorders. The details of

t hese i mmunol ogi ¢ mechani sns are beyond the scope of this
program but basically involve the destruction of nerve tissue
t hrough the devel opment of anti body to nyelin foll ow ng

vacci nati on. Anot her possible nmechanismis the rel ease of

i nflammat ory nmedi ators such as cytokines follow ng vaccination
that could participate in the denyelination process. But the
bi ol ogi ¢ evidence for these mechanisns i s weak.

From the data reviewed, the Comm ttee concluded that the
evi dence favors rejection of a causal relationship between



hepatitis B vaccine adm nistered to adults and either onset or
rel apse of nmultiple sclerosis. There are no epidem ol ogi cal
data regarding the relationship of hepatitis B vaccination in
infants and young children and the risk for MS. The Committee
could not extend the causality conclusion based on studies in
adults to include a possible risk to infants and young

chil dren.

The Commttee concluded that the evidence is inadequate to
accept or reject a causal relationship between hepatitis B
vacci ne and all other denylenating conditions, such as optic
neuritis, transverse nyelitis, and Guillain Barre syndrone.

Overall, the committee found little indication that safety
concerns are a major barrier to acceptance of hepatitis B
vaccination in the United States. This is evident from

Nati onal | mmunization Survey data that showed 90 percent

vacci nati on coverage anong children 19 to 35 nonths of age in
2000. But the commttee al so concluded that concerns about
hepatitis B vaccine remain significant for sone parents and
wor kers who are required to take the vacci ne because of
occupati onal ri sk.

The I mmuni zati on Safety Review Commttee did NOT reconmmend a
policy review of hepatitis B vaccine by any of the national
and federal vaccine advisory bodies on the basis of concerns
about denyelinating neurol ogi cal disorders. Anmong ot her

t hi ngs, the commttee recomended surveillance of nmultiple
sclerosis and other central and peripheral nervous system
denyelinating disorders, specifically in health care workers
and those born since 1991. They al so recommended further
public health attention on the issue in the form of additional
research and commruni cations to increase understandi ng of the
basis for hepatitis B recommendations in the United States.

Both of these Institute of Medicine reports on vaccine safety
are excel lent reviews, and we reconmend that all vaccination
providers famliarize thenselves with them These, as well as
the earlier reports on MVR and autism and thinmerosal
contai ni ng vaccines are avail able on the National |nmunization
Program website. We will give you the address at the end of

t he broadcast.



